Neuroprotective role of microglia expressing interleukin-4.
Little is known about the underlying mechanisms responsible for the death of activated microglia and the functional consequences of the death of these cells, especially in vivo. We show here that intracortical injection of lipopolysaccharide (LPS) led to upregulation of interleukin-4 (IL-4) immunoreactivity, followed by a substantial loss of microglia 3 days later, as visualized by complement receptor type 3 (OX-42) immunostaining and tomato lectin staining. Cells positive for caspase-3 and terminal deoxynucleotidyl transferase mediated fluorescein-dUTP nick-end labeling (TUNEL) were also localized within LPS-activated microglia. IL-4 immunoreactivity was detected as early as 12 hr post-LPS, disappearing at 72 hr. Surprisingly, IL-4 immunoreactivity was detected exclusively in microglia, but not in astrocytes or neurons. In addition, IL-4-neutralizing antibodies markedly increased the survival of activated microglia at 3 days post-LPS. The expression of inducible nitric oxide synthase (iNOS) and tumor-necrosis factor (TNF)-alpha was sustained in parallel in activated microglia, consequently increasing neuronal cell death. To our knowledge, this study is the first to show the endogenous expression of IL-4 in LPS-activated microglia in vivo. Our findings suggest that IL-4 may regulate brain inflammation by inducing the death of activated microglia in vivo and increasing neuronal survival.